THE AIR  USED   IN  THE BLAST FURNACE,                  HI

the steam engine was for the blowing of air for blast furnaces
and some blowing engines of the early type are still workin^
in the older iron districts. These engines are of the Watt
pattern, and consist of a massive beam of cast iron supported
at the centre, a steam cylinder being connected to one end of
the beam and a blowing cylinder to the other; low pressure
steam is used, and the engine is worked with condensers and
with a single steam cylinder. Such engines often work for
many years with but trifling repairs, but on account of the
great weight of metal to be moved they can only be worked
at a slow rate, they are not so economical in fuel as more
modern engines, and if a fracture of the beam does occur it
usually occasions much damage and loss of time. A drawino- of
a blast engine of this kind is given in Fig. 24, while another
illustration of a similar form, together with the necessary pumps,
fly-wheel, &c., is given in Dr. Percy's Iron and Steel (p. 387).

YerticaJ direct-acting engines are now generally preferred for
producing the blast, and the compound principle has been suc-
cessfully applied at a number of modern works. As an example
of this the blast engines at the new Dowlais Works at Cardiff"
may be taken. These engines, which are illustrated in Pig. 257
are worked with a boiler pressure of 100 pounds to the square
inch, and have two steam cylinders, side by side, one 36 inches in
diameter for high pressure steam, and another, which is steam-
jacketed and 64 inches in diameter, for low pressure. Connected
with, and directly underneath, each steam cylinder is a blast cylin-
der 88 inches in diameter. The engines are designed to give a
maximum pressure of 10 pounds to the square inch, and working
with a 5-foot stroke at 23" revolutions per minute they give
19,000 cubic feet of air per minute at atmospheric pressure.
There is a separate engine for each furnace, on the American
principle, and the number of revolutions of the engine is auto-
matically recorded by means of a mechanical counter. The
engine is capable if necessary of blowing 25,000 cubic feet of
air per minute, and the pressure actually developed by the
engine in ordinary working is rather over 5 Ibs, to the square
inch.* A number of American blowing engines have been
illustrated and described in Iron Age, vol. xlvii, pp. 319, 968 -y
vol. xlviii., pp. 303, 441.

It appears from information collected by A. von Ihering that
in 1892 there were in Austria and Germany 191 blowing engines
for blast furnaces; of these 87 were vertical, 70 were horizontal,
and 25 were beam engines, while 9 were worked by water power.
It will be thus seen that for blast furnaces vertical engines are
generally preferred, especially in modern works, though with
higher pressures and smaller volumes ^ of air as in Bessemer
steel works, horizontal engines are best.f

*Zmt. Jown.y 1889, voL i, p. 19.      t/wt O. S.9 vol. cxii., p. 432.